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Implementation of the NCA in the Northeast
• Goals
• Strategy
• Approach

Preliminary Findings

Next Steps for Analysis & Reporting
• Electronic Web-Based Reporting, possibly with active  links 

to: 1) NCA data, 2) Analysis Tools, 3) National Estuary 
Programs, & 4) State Environmental Management Programs

Approach and Findings in the Northeast

Broad – National Coastal Surveys

N.E. Coastal 
Conditions

2005
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Addressing some basic research questions:

• What are the conditions of estuarine resources in 
the U.S., how are they changing, and what are the 
causes of those changes?

To document conditions, we need to systematically 
gather data, in addition to taping into expert opinion

• How well different coastal condition indicators,         
and monitoring designs work?
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Goals:
Assess the ecological condition of estuarine 
resources.    

Based on unbiased data of know quality

Determine reference conditions for studies on 
ecological responses / stressors.

Build infrastructure in states and EPA Regions.
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Strategy:

Partner with state resource agencies for 
collection, processing, and analysis of samples

Develop state and regional infrastructure

Develop state and regional understanding
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Key NCA Contacts in the Northeastern U.S.
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Approach:
Utilize consistently measured indicators to 
assess and help explain estuarine condition

Utilize Probability surveys
Extrapolates to all of estuarine waters
Addresses 305(b) requirements & GPRA
100% assessed waters

Incorporate existing monitoring programs,   
&  develop hybrid monitoring designs 

National Coastal AssessmentNational Coastal Assessment
Broad – National Coastal Survey



Consistently Measured Indicators     Consistently Measured Indicators     
Coastal 2000 / NCA Core Indicators:Coastal 2000 / NCA Core Indicators:

Water Quality
- dissolved oxygen
- salinity
- temperature
- pH
- depth
- light attenuation
- secchi depth
- dissolved nutrients
- chlorophyll a
- total suspended solids (TSS)

Sediment Quality
- sediment contaminants  
.    (organics & metals)
- sediment TOC
- sediment toxicity (amphipod)
- percent silt/clay

Biota
Fish/Shellfish
- community structure (fish)
- tissue contaminants        
.     (organics & metals)
- external pathology (fish)

Benthos
- community structure

Habitat
- SAV  (presence/absence)                      

west coast & gulf coast
- basic habitat type                                     

(e.g., open water, tidal flat)
- marine debris (presence/absence)



Approach in Northeast

Consider Merger of Existing Monitoring 
Programs with Probability Survey Designs

Existing Programs –

fiscal and human resource investment

valuable environmental information
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Choices for Existing Programs

Replace all existing sites with randomly 
selected stations

lose ability to track trends

loss of investment in data

Use existing sites

inferences to non-sampled sites?
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Combined set of Long Island Sound Study sites could be 
treated as probability sites representative of the open 

water portion of the Sound                                      
and incorporated into the NCA design
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LIS open water

CT shallow systems
LI North Shore



• Role of the National Coastal Assessment
• Goals
• Strategy
• Approach

• Preliminary Findings in the Northeast

• Next Steps for Analysis & Reporting

Talk Outline:

Broad – National Coastal Surveys
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National Coastal Condition Report II
Currently Available for Public Comment



NCCRII – Chapter 3              
NCA  Findings in Northeast
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Report Highlights:
help illustrate “research and monitoring 
within an integrated assessment framework”

• Tier 1: Characterization of the Problem 
Broad scale response properties
(surveys, automated collection and / or remote sensing)

• Tier 2: Diagnosis of Causes 
Issue or resource specific surveys and observations
(focusing on cause and effect interactions)

• Tier 3: Diagnosis of Interactions and Forecasting 
Intensive monitoring and research index sites with higher 
spatial and temporal resolution to determine specific 
mechanisms of interaction. 
Needed to build cause and effect models

The The Role of the National Coastal AssessmentRole of the National Coastal Assessment



Findings  
Exceeded chronic 
criterion for DO           

in stratified water 
south of Cape Cod

National Coastal Assessment: Regional Characterization 
Probabilistic sampling design /  Summer 2000.

NO2
- + NO3

-

Secchi depth
Sigma-T

Dissolved 
Oxygen

Quartiles

Chlorophyll-a

New England                              
SPARROW Model Output                         

TN  Loading
(estimated annual means) 

Narragansett 
Bay

Episodic Fish Kills



In Upper Narragansett Bay, RI 
Episodic Fish Kills

Fish Kill 6 / 28 / 01 – Greenwich Bay

Surface D.O. : 3.8 mg/l inshore; 6.0 mg/L offshore

Bottom D.O. : < .05 mg/L near shore @ 1.8 m ; 

0.6 mg/L offshore  @ 3 m



Narragansett Bay
Temporal variability in surface and bottom DO studies 

using automated time-series measurement systems. 

http://www.gso.uri.edu/~dkester/nbay/obsnet.htm

Dana Kester et al,                                                         
Detailed diagnostic studies at fixed station network

Narragansett & Mt Hope Bay: Automated Instrumentation at 12 sites 
sensors 0.5 m below the surface and 1.0 m above the bottom :    

T, S, O2 , Chl Fluorescence, & Water level

University of Rhode Island,  Graduate 
School of Oceanography (stations 1 thru 6)

RI DEM 

Roger Williams Univ.,

University of Mass                              
(Boston and Dartmouth)

Mass. Coastal Zone Management Office.

Greenwich Bay



Dana Kester, URI Grad School of Oceanography                   
Detailed diagnostic studies  at fixed station network

Narragansett & Mt Hope Bay: Automated Instrumentation at 12 sites 
sensors 0.5 m below the surface and 1.0 m above the bottom :    

T, S, O2 , Chl Fluorescence, & Water level
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Findings  
Exceeded chronic 
criterion for DO           

in stratified water 
south of Cape Cod

Episodic Hypoxia In Narragansett Bay



When is low dissolved oxygen likely in Narragansett Bay ?       
Prediction: Low DO event possible in late July & late Aug 2003.
(Dana Kester, URI-GSO)

Implications for Forecasting
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Aug 
20th

August 20th, 2003 
Thousands Of Bait 
Fish Found Dead      
in Greenwich Bay

Summer of 2003 was wet.                                       
Extent and persistence of low DO water was greater than in 2002.

Dissolved Oxygen in Narragansett Bay



• Broad  scale probabilistic resource surveys

• Moored instrumentation at specific locations         

• Targeted sampling during periods of increased 
water column stratification

Research and Monitoring          
within an Integrated Assessment Framework

SPATIAL:

TEMPORAL:



Electronic Web-Based Reporting

possibly with active links to:

1) NCA data, 
2) Analysis Tools (Excel, GIS, etc) 
3) National Estuary Programs
4) State Environmental                     
.    Management Programs

The approach will facilitate 
technology transfer to the States

Next Steps for Analysis & Reporting:

N.E. Coastal Conditions
2005
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